ABSTRACT DICKEY, R. S. 1979. Erwinia chrysanthemi: A comparative study of phenotypic properties of strains from several hosts and other Erwinia species. Phytopathology 69:324-329.
Erwinia chrvsanthemi Burkholder, McFadden, and Dimock was the Gram stain (44). Selected strains were stained for flagella by the designated as a new species based on strains that had been isolated method of Blendon and Goldberg (5). Each strain was examined by from Chrysanthemum morifblium (9). The host list now includes phase contrast microscopy for cell morphology and motility. sedum (9), urn plant (10), sugar cane (12) , rice (15), poinsettia (21) , Colonial characteristics and pigment production were determined taro (22) , nephthytis (23), carnation (25) , African violet (29), on Difco nutrient agar (NA), yeast extract-dextrose-calcium pineapple (30) , shasta daisy (31), aglaonema (32) , philodendron carbonate agar (YDC) (2), and modified YDC (13) ; all were (33), dieffenbachia (34), orchid (36), cyclamen (37), tomato (3), incubated at 21 and 27 C. geranium (38), begonia (39) , dahlia (40), corn (41) , sweet potato
Tests were made at 27 C, unless noted otherwise. The methods (42), banana (43), guayule (46), potato (48) , and carrot (50).
described by Dye (13) were used to test for: gas from glucose, Similarities and differences in phenotypic characteristics have hydrolysis of casein, phenylalanine deaminase (method 2), acetoin been noted for strains of E. chrvsanthemi from different hosts (eg, production, growth at 36 and 39 C, oxidation-fermentation, 7,25,33,34). My preliminary studies indicated that strains isolated growth in 5% NaCl (also compared with 5% NaCl in nutrient broth from the same host usually were similar even though the host plants
[NB]), catalase, and H 2 S from sodium thiosulfate. Indole and had been collected from different locations. The latter observation phosphatase production were determined as described in Bergey's suggested that the hosts of E. chrvsanthemi may be attacked by manual (26); Bonnet's test (6) for indole also was used. Gelatin specific types of the pathogen which might be recognizable by liquefaction was detected by the nutrient gelatin (Difco) tube phenotypic characteristics. However, as the investigation was method (13) and the gelatin plate method (11); final readings were expanded, exceptions were noted which precluded the possibility of made after 14 and 3 days, respectively. Potato rot and nitrate devising a method by which strains responsible for disease of a reduction tests were done according to Lelliott et al (27) . particular crop could be identified quickly.
Degradation of pectate was observed by the method of Beraha (4) The purpose of the study reported herein was to ascertain if there and on medium A of Hildebrand (20) . Gluconate oxidation was was a relationship between the phenotypic properties of strains of determined by mixing equal volumes of Benedict's qualitative E. chrysanthemi and the original host from which they had been solution and a 4-day shake culture in the medium of Graham and isolated.
Dowson (18) . /3-Galactosidase was detected by ONGP differentiation disks (Difco) after 20 min and 4 hr incubation at 27 and 37
MATERIALS AND METHODS C. Decarboxylase base Moeller medium (Difco) plus 1% (w/v) L(+) arginine monohydrate was used as directed by the Bacterial strains. A total of 322 strains of E. chrvsanthemi were manufacturer. The method of Dye (13) was used for KCN used (Table 3) . Seventy-seven strains of E. carotovora var.
tolerance; however, 2,3,5-triphenyltetrazolium chloride was not carotovora also were used which included one each from banana, used as an aid to detect bacterial growth because some strains failed corn, cucumber, dieffenbachia, dracaena, iris, lettuce, poinsettia, to grow when this substance was added. Deoxyribonuclease tobacco, wax plant, and zucchini, two each from caladium, carrot, activity was tested after 2 days on DNase test agar (Difco). Urease cyclamen, philodendron, potato, and pothos, three from calla, four, production was detected by a change in color of urea broth (Difco) each from cabbage and tomato, six from onion, and 37 from after 3, 5, 7, or 14 days. Lecithinase activity was recorded 3, 5, and 7 chrysanthemum. In addition, 16 (13) . The final readings were made 7 days after inoculation of 5 ml of medium (in 18 X 150-mm test tube• from L-(+)-arabinose, D-(-)-ribose, L-(+)-rhamnose, D-(-)-with 0.1 ml of an aqueous suspension containing about 1 X 10° fructose, D-(+)-galactose, D-(+)-mannose, D-(+)-cellobiose, cells/ml from a 24-hr-old NA culture. Whenever a negative or a glycerol, D-mannitol, D-sorbitol, esculin, and salicin. No strains questionable reaction was recorded, the test was repeated in produced urease or acid from adonitol. Results for other tests are medium C (13) , in peptone water with I ml/L of 1.6% alcoholic given in Table 1 . solution of bromthymol blue as the pH indicator, and in the All strains grew in peptone water medium + bromcresol purple medium of Ayers, Rupp, and Johnson (1). In addition, the pH of without an additional carbon source. All strains caused an increase inoculated media plus carbohydrate was compared with the pH of in pH of the medium when compared with uninoculated medium 7 inoculated media without the carbohydrate after incubation for 7 days after inoculation. There was a marked difference between days, except that the pH of media containing D-Sorbitol was strains, the range being 0.16 to 1.20 pH units. All strains of E. recorded after 18-24 hr. Utilization of organic acids was tested on cypripedii, E. chrysanthemi, and Erwinia sp. (sugarbeet) grew OY medium (13) , except Simmons citrate agar (Difco) was used for poorly in Ayers, Rupp; and Johnson basal broth medium (1) sodium citrate.
without an additional carbon source. These strains caused a decrease in the pH of the medium, the range being 0.05 to 1.00 units RESULTS for E. chrysanthemi and Erwinia sp. (sugarbeet) and 1.69 to 1.84 for E. cypripedii. The increase or decrease in pH by strains of E. All strains were Gram-negative, straight rods, motile (all stained chrysanthemi was not correlated with the host from which the strains had peritrichous flagella), facultatively anaerobic, catalase strains had been isolated. No growth or only very slight growth positive, and oxidase negative. All strains produced /foccurred in the basal medium (1) inoculated with strains of E. galactosidase, reduced nitrate, produced H 2 S, and produced acid carotovora var. carotovora, E carotovora var. atroseptica, and E. Table 4 for details. bPink.
rhapontici; the pH change was nil or negligible. A random selection Syngonium podophyllum were negative, strains from two phenotypic subdivisions of Table 2 than between 'The two strains (257,258) from Dietfenbachia sp. Exotica' were positive, strains from the same subdivision. The subdivisions in Table 2 contain strains which have been isolated from a specific host (II), with the pathovar proposal as follows: I = E. chrysanthemi pv. closely related hosts (1), or from a diverse group of host plants (IV) dieffenbachiae; II = pv. parthenii; III = pv. chrysanthemi; IV = pv. (Table 3 ). It is possible that further separations of the larger groups zeae. Subdivision V includes strains that were isolated from (eg, IV) could be realized by a comprehensive study of additional carnation and to which Hellmers (19) ascribed the epithet, phenotypic characters.
DISCUSSION
Pectobacterium parthenii var. dianthicola. Therefore, it is Most strains isolated from a specific host, regardless of proposed that subdivision V could be designated as E. geographic location, generally belonged to the same phenotypic chrysanthemi pv. dianthicola (Hellmers 1958 ) comb. nov. Strain subdivision (Table 3) . However, host range studies show that plant NCPPB 453 would be designated as the reference strain for pv. reactions can be demonstrated sometimes by hosts other than those dianthicola. Confirmation of the pathovar designation for strains from which the strains originally were isolated (11,16,19,21,23,30, included in subdivision V must await the results of pathogenicity 32-34,51). The implicit ability of strains to attack several hosts is tests with carnation which currently are in progress. important to the individual who grows several crops in a limited or confined area (eg, greenhouse) and to the person who recommends disease control measures. The practical value of in vitro studies for LITERATURE CITED the assignment of strains to phenotypic subdivisions will depend 1. AYRES, S. H., P. RUPP, and W. (Table 3) is used as a basis owing to a lack of comparative host Pectobacterium parthenii (Starr) Hell. var. dianthicola (Hell.) et de range studies, the subdivisions in Tables 2 and 3 could be equated diff6rentes souches de Pectobacterium, d'Aerobacter et de Serratia.
